CONTEXT AND OBJECTIVE: Noncommunicable diseases (NCDs) are the leading health problem globally and generate high numbers of premature deaths and loss of quality of life. The aim here was to describe the major groups of causes of death due to NCDs and the ranking of the leading causes of premature death between 1990 and 2015, according to the Global Burden of Disease (GBD) 2015 study estimates for Brazil. DESIGN AND SETTING: Cross-sectional study covering Brazil and its 27 federal states.
INTRODUCTION
Noncommunicable diseases (NCDs) are the leading health problem globally and generate high numbers of premature deaths and loss of quality of life, thus imposing a high degree of limitation and disability, as well as economic impacts for families and society in general. 1 The World Health Organization (WHO) has estimated that NCDs account for about 70% of all global deaths, i.e.
about 38 million deaths annually. Among these deaths, 16 million occur prematurely (under 70 years of age) and almost 28 million are in low and middle-income countries. 2 The NCD burden encompasses individuals in all socioeconomic strata and, more intensely, those belonging to vulnerable groups, such as the elderly and those with low levels of education and income. 3 In Brazil, NCDs also constitute a major health problem and, according to data from the national mortality information system, they corresponded to 72.6% of the causes of death in 2011.
Cardiovascular diseases ranked first among the causes of death, followed by neoplasms, chronic respiratory diseases and diabetes. 4, 5 There is strong evidence correlating social determinants such as education, occupation, income, gender and ethnicity with the prevalence of NCDs and risk factors such as tobacco use, harmful alcohol use, physical inactivity and unhealthy diet. 1 If not properly prevented and managed, these diseases will require medical care with increasing costs due to incorporation of technology, in addition to causing loss of quality of life and premature deaths and having a great impact on the economy, thereby affecting countries' growth and having the capacity to reduce gross domestic product (GDP) by up to 2% a year. 2 In 2011, the United Nations (UN) recognized the magnitude of NCDs worldwide and established commitments to address this problem (United Nations, 2011) and, in 2013, WHO approved a global action plan for prevention and control of these diseases. 6 This global plan defined a priority goal consisting of a 25% relative reduction in premature mortality due to NCDs (cardiovascular diseases, cancer, diabetes or acute respiratory diseases) among people between ages of 30 and 70 years by 2025. 6 This overarching goal is consonant with the national target defined by the National Plan to Combat Noncommunicable Diseases 2011 -2022. 7 In 2015, the UN Assembly adopted a set of 17 goals as part of a sustainable development agenda, including the goal of "ensuring healthy lives and promoting well-being for all at all ages". One of the targets was to "reduce by one third premature mortality due to non-communicable diseases through prevention and treatment and to promote mental health and wellbeing by 2030", which continued the commitment already made by the World Health Assembly to achieve this by 2025. 8 It has therefore become a global priority to monitor trends in mortality due to NCDs in order to ascertain whether national and global commitments will be achieved. Since 1990, the concept of The methodology used for the GBD consists of major advances and a shift in paradigm in epidemiological analysis on databases.
An integrated approach towards diseases and deaths is proposed, with standard methodology for analysis and correction of underrreporting of deaths and garbage code. In this manner, it becomes possible to compare countries, regions and subnational data.
5,9
The GBD study method enables users to assess burden trends, since time series data are adjusted and comparable. 5, 9 Thus, use of GBD estimates provides a great opportunity to move forward in assessing mortality due to NCDs, thereby supporting monitoring efforts and achievement of future global and national NCD reduction targets.
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OBJECTIVE
The objective of this study was to describe the major groups of causes of death due to noncommunicable diseases (NCDs) and the ranking of the leading causes of premature death between 1990 and 2015, according to the GBD 2015 study estimates for Brazil.
METHODS
This was a cross-sectional study based on data from the GBD 2015 study and also on the methods that it used, which have already been described in detail in another article. 9 The GBD 2015 study used data on causes of death available from In the present study, the following NCDs were selected: car- 
RESULTS
Figure 1
shows the relative distribution of deaths according to the three major groups of causes of death in Brazil for both sexes and the whole population. In 1990, proportional mortality due to Considering the total numbers of deaths for all ages, there was an increase of 49% in the absolute number over the period, while deaths due to NCDs increased by 89.7% and corresponded to 1.029 million deaths in 2015. As this is proportional mortality, this increase also reflects population growth and changes in age structure.
The age-standardized death rates for all NCDs for the total population displayed a reduction from 818.6/100,000 (1990) (95% UI: 803.9-834.7) to 611.3/100,000 (2015) Table 2 ).
In the ranking of the 20 leading causes of premature death according to age-standardized rates (at 30 to 69 years of age) for the years 1990 and 2015, NCDs comprised 15 of them in 2015.
At the third level of analysis according to the GBD approach, ischemic heart diseases led throughout the period from 1990 to 2015, with a 43.9% reduction in rates over this period. Cerebrovascular diseases were in second place in the ranking and reduced by 54.2% over the period. Road injury was in third place both in 1990 and in 2015, and interpersonal violence rose from fifth to fourth place over the same period. Diabetes went from sixth to fifth place in the ranking of causes of premature death in 2015, and was followed by chronic obstructive lung diseases (COPD), which fell from fourth to sixth place over the same period. heart diseases presented the highest burden, followed by cerebrovascular diseases, which occupied the second place in the ranking. Road injuries were in third place, followed by interpersonal violence, while HIV/AIDS appeared in ninth position.
The data shown here demonstrate the rapid epidemiological transition that Brazil has been undergoing, which has resulted in a high burden of noncommunicable disease. 12 These changes stem from the underlying demographic transition, with significant decreases in fertility and birth rates, increased life expectancy, an increased proportion of elderly people, rapid urbanization, economic and social growth and unhealthy lifestyles. 7, 12 Noncommunicable diseases are one of the major public health problems because of their contribution towards high numbers of premature deaths and loss of quality of life. They lead to high degrees of limitations and incapacity to conduct activities of daily living, and also have an economic impact on families, communities and society. 3, 7, 12, 13 The burden of disease in Brazil shows the presence of increasingly pressing problems such as road injuries and interpersonal violence, which are the third and fourth leading causes of premature death. 14, 15 Another finding is the dramatic success in reducing the burden of communicable, maternal, neonatal and nutritional diseases. This reduction has been particularly significant in relation to the rapid nutritional transition, which has almost eliminated malnutrition in less than 30 years. However, this transition has also led to a situation in which more than half of the population is overweight and one fifth is obese, consequent to changes in dietary patterns and the sedentary nature of modern life. The burden of NCDs encompasses individuals in all socioeconomic strata and, more intensely, vulnerable groups such as the elderly and those with low levels of education and income. 1, 3 Thus, over the last few decades, Brazil has gone from the typical mortality profile of a young population to a picture of more complex and costly diseases that are typical of the more advanced age groups.
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NCDs constitute the largest health problem in Brazil. 7, 12 Estimates for this country have indicated that the losses of labor productivity and decreases in family income resulting from just three NCDs combined (diabetes, heart disease and stroke) contributed a loss of US$ 4.18 billion to the economy between 2006 and 2015. 3 The direct costs correspond to the expenses involved in medical assistance, medicines, hospitalizations, examinations, procedures, physiotherapy and rehabilitation. The indirect costs are linked to losses in production and income, productivity, jobs and absenteeism. The intangible costs are difficult to estimate and refer to family income, informal care and other matters. 18 This increase in the burden of NCDs is directly linked to some negative effects from the globalization process, rapid urbanization, sedentary life and high-calorie diets, along with tobacco and alcohol consumption. 1, 7, 13, 19, 20 These behavioral risk factors have an impact on the major metabolic risk factors, such as overweight/ obesity, high blood pressure and increased blood glucose, lipid and cholesterol levels, and these may result in diabetes, cardiovascular disease, stroke and cancer, among other diseases. 1, 12, 19, 20 Also in Brazil, NCDs predominate as the main cause of mortality, especially cardiovascular diseases. However, the incidence of cardiovascular diseases and consequent mortality have been declining over the last few decades. 12 Cardiovascular diseases result from metabolic risk factors, such as high blood pressure, inadequate diet, smoking, physical inactivity and other risk factors. 1, 20 Analysis on mortality trends in Brazil between 2000 and 2011 has shown that, despite an increase in the overall number of deaths due to cardiovascular diseases, the age-adjusted mortality rates for these diseases declined by 24%. 20 Healthcare delivered by Brazil's universal public healthcare system, which focuses on primary prevention, has contributed towards this achievement. 20 Reductions in heart disease mortality rates have varied according to socioeconomic status. A trend analysis on all heart diseases in the city of São Paulo from 1996 to 2010 showed that the decline in the risk of death presented a variable gradient: faster for people living in the wealthiest area and slower for people living in the more deprived neighborhoods. 21 Stroke mortality trends in Brazil ) have shown declines for all stroke subtypes. 22 The risk of death due to stroke is decreasing in all regions, but the fastest decline in mortality rates is in the wealthiest area, thus contributing to a situation of increasing inequality. 23 Cancer is already the second highest leading cause of death in most countries and it has been predicted that it will reach first place over the coming years. 1 In Brazil, over the years studied here, there was stability in the overall rate, but studies have shown distinct trends according to cancer type, age, social status and sex. 15, [24] [25] [26] Among men, there has been an increase in mortality due to prostate and colorectal cancer, and a reduction in lung cancer. Among women, breast, lung and colorectal cancer mortality rates have increased, while cervical and stomach cancer rates have declined.
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The incidence of diabetes is growing and it is already among the top ten causes of death worldwide, besides being an important cause of death due to cardiovascular disease. The increase in the death rate due to diabetes has been driven through the growth of the elderly population, the obesity epidemic and unhealthy lifestyles. 28, 29 The current study showed that the rate for Brazil was stable between 1990 and 2015, although it increased in several states.
Chronic obstructive pulmonary disease (COPD) is the third highest leading cause of death among adults in Brazil. Previous studies in Brazil have shown reductions of mortality due to chronic respiratory diseases, 12, 30 and these have been attributed to advances in access to primary healthcare and access to medications and reduction of smoking.
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The national plan to combat NCDs in Brazil, 19, 31 WHO's Global
Plan and Sustainable Development Goals have established the target of reducing premature mortality rates or mortality among adults under 70 years of age caused by NCDs. 6 The evidence from studies shows that Brazil is on track to meet the goal, since the burden arises from diseases that are sensitive to health promotion interventions and care provision. 12, 17 This positive finding is directly related to implementation of highly cost-effective interventions through the National Health System (Sistema Único de Saúde, SUS), such as expansion of primary care and wide distribution of drugs to the population that is at high risk of developing cardiovascular diseases, as well as measures established to control tobacco use. 12, 17, 20 This study also draws attention to the importance of external causes of death and the magnitude of such occurrences, caused by interpersonal violence and traffic accidents. These events are particularly frequent among young people and contribute towards premature mortality during the productive phase. 14 Also noteworthy are premature deaths due to HIV, and the rise of HIV in the ranking of causes of premature mortality over the last few decades.
It is important to emphasize the need to ensure quality in mortality estimates in Brazil. Problems regarding the quality of information about deaths have arisen in the past. Thus, analysis based on the GBD study is of great use, particularly for mortality assessment, since it uses methods for correction of underreporting of deaths and for redistribution of garbage codes (deaths attributed to causes that may not be the real causes of death or are not properly described). However, any process of data correction needs to be regarded with caution, since assumptions made in using these methods may lead to overestimation or underestimation of the degree of coverage, thereby generating bias in the estimates of mortality coverage. 32, 33 There is still a long way to go to reduce these causes of death and illness. The diseases described here have a long course and require a comprehensive longitudinal approach, with dedicated investment in self-care and bonding. 34 It is therefore essential to reduce inequities within healthcare, so as to ensure access to care
for the entire population, especially the most vulnerable groups,
given the higher concentration of NCDs and their risk factors in the low-income and low-education population. 
CONCLUSION
This study shows the epidemiological transition in Brazil between 1990 and 2015, with increasing proportional mortality due to NCDs, followed by violence, and decreasing mortality due to communicable, maternal and neonatal causes within the global burden of diseases. NCDs had the highest mortality rates over the whole period, but with reductions in cardiovascular diseases, chronic respiratory diseases and cancer. Diabetes increased over this period. NCDs were the leading causes of premature deaths (30 to 69 years of age).
